Astrocytes are key but indirect contributors to the development of the symptomatology and pathophysiology of Huntington's disease.
Huntington's disease (HD) is a fatal neurodegenerative disease in which an early and selective vulnerability of striatal Spiny Projection Neurons is observed. However, several studies have highlighted the implication of glial cells, and in particular astrocytes, in the pathophysiological mechanisms of this disease. A better understanding of the respective contributions of neurons and astrocytes in HD is needed and would be important for the development of new therapeutic approaches. Today, no comparable in vivo models expressing the mutant HTT selectively in astrocytes or in neurons are available. In this study, we developed comparable cell-type specific mouse models expressing a fragment of Huntingtin specifically in neurons, astrocytes, or in both cell populations of the adult mouse basal ganglia circuit. This approach allowed us to characterize behavioral alterations occurring as soon as 4 weeks postinjection. Interestingly, less severe but significant behavioral alterations were also observed in the two cell-type specific models. We further showed that astrocytes are less affected by mHTT compared to neurons, in particular concerning mHTT aggregation. Additionally, a more indirect contribution of astrocytes compared to neurons was observed in several pathophysiological mechanisms such as astrogliosis and neuronal dysfunction. Finally, we showed that direct and indirect transcriptional alterations within the glial glutamatergic clearing system are caused by astrocytic and neuronal expression of mHTT, respectively. We anticipate that our study will help to better understand the contributions of astrocytes to HD and guide future therapeutic efforts. GLIA 2016;64:1841-1856.